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INTENDED LEARNING OBJECTIVES arol) 


By the end of this lecture the student will be able 
O: 


. Describe differences in the blood velocity in the various 


_ 


vascular segments in relation to their total cross-sectional 
area. 

2. Describe the factors that affect the vascular resistance. 

3. Describe why the resistance in the capillaries is low and 
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[| Do you think there is a difference in 
Blood Flow between 


Systemic & Pulmonary circulations 7% 
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AP across Systemic Circulation ©) 


- At the start of the circuit (Heart}e::* aona 


a cava 


MAP in the aorta = 90 mmHg 


Heart—r To 


- At the end of the circuit (Heart) 


Interior Systemic 


Pressure in the Rt. atrium (RAP) =Zēfo | | le enna Arteries—13% 
mmHg 


Artenoles 


an 
caplllanes—7% 


- AP = MAP - RAP 


90 - O 
90 mmHg Veins, venue LN 
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AP across Pulmonary Circulation) 


- At the start of the circuit (Heart) 


MPP in the pulmonary artery = 15 mm g 


- At the end of the circuit (Heart) 


Pressure in the Lt. atrium (LAP) = Zero ; d 


mmHg 


- AP = MPP - LAP 


15 - Zero 
15 mmHg 
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[| What are your expectations about the 
Vascular Resistance 


offered by Systemic & Pulmonary vesselg 
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Systemic Vs. Pulmonary Vascular ©) 


_RoAP _AP 
COP COP 


— MAP - Rt. atrial P — MPP - Lt. atrial P 
COP COP 


90-0 = 15-0 
5 5 
18 mmHg/L/min 3 mmHg/L/min 


- 6 - 10 times higher than PVR - 1/6 - 1/10 times higher than SVR 


- Autonomic control is strong - Autonomic control is weak 
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Pulmonary Vascular Resistance (PVE) 


The pulmonary vessels are: 

1. Wide diameter 

2. Short 

3. Scanty muscle fibers —— weak nervous control 


S Ln 
mr 
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|i Arteries | Arterioles | Capillaries 


(of total %) 


 Arterloles- Capillaries  Venules and veins 
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Pulmonary 


Regulation of Tissue Blood Flow) 


is 
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http://www.pearltr m/supreeth128/ 
ite m141097903 


Regulation of Tissue Blood Flow) 


Long-term 
— 
Pressure gradien ascular resistanc 
(AP) arteriolar diameter 


Formation of 
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= ew blood vessels 


(angiogenesis) 


Control of Arteriolar Diameter (Resistar@) 


| Neuronal_ | Hormonal | oo 
issue activit 
——— PO., PCO,, pH 


Sympathetic NS ms rasympathetic S = 
asoconstriction (vq) |Vasodilatation (VD) 


Autoregulation 
- Angiotensin Il 


- Vasopressin 


- ANP 
- Histamine 
- Kinins 

- VIP 
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Series Circuits Parallel Circuits 
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- High 

2 -Equal to the sum of 
Resistance resistances in all vessels 
passing through 


- Low 
- Equal to the resistance in 
that vessel only 


Blood Flow: 


a. Quantity The same in all tissues 


passing through 
: Less oxygen content Pure arterial (high oxygen 
b. Quality (Ieftover):ry Module content) 16 
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Connection in Series Vs. Connection mE) 
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Relationship between: Flow & Veloci@)) 


Velocity 
- Is the displacement of blood per unit time 
- It can be calculated according to the following formula : 


V = F/A 
V: Velocity of blood 


F: Flow of blood 
A: Cross Sectional Area (CSA) 
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Relationship between: Flow & Veloci) 


Cross Sectional Area (CSA): 


- Total CSA represents the diameters of all vessels of 
the same type, put side by side 


- CSA of capillaries > Aorta 


- Velocity in capillaries < Aorta 
(0.5 mm/sec) (0.5 m/sec) 


- Measurement of velocity: 
a- Arm -to- Tongue (bile salts) 


b- Arm -to- Lung (ether) 
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Velocity & Cross Sectional Area ©) 


Capillaries 
Arteriol 


es | Wenules 
Arteries = |_| Veins 
= ee ~— | 


Wena 


Aorta | SHa Total 
y i Cross- 
Sectional 
area 


Welocity of 
blood flow 
(m/s) 
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Velocity & Cross Sectional Area ©) 


Vessel Total Cross Sectional Area (CSA, cm’) 


- Small arteries 


- Arterioles 


- Capillaries 


- Small veins 


Cyw a 


- Venae cavae 
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SUGGESTED TEXTBOOKS ©) 


1. Guyton and Hall 
Text book of Medical Physiology, 13% Edition (2016), Chapter 14 
(Overview of the Circulation; Biophysics of Pressure, Flow, and 
Resistance) 


2. Ganong's 
Review of Medical Physiology, 24" Edition (2012), Chapter 31 (Blood as 
a Circulatory Fluid & the Dynamics of Blood & Lymph Flow) 


3. Fox 
Human Physiology, 14% Edition (2016), Chapter 14 (Cardiac Output, 
Blood Flow, and Blood Pressure) 

4. Sherwood 


Human Physiology .. From Cells to Systems, 9" Edition (2016), Chapter 10 
vewtlhe Blood Vessels and Blood- Pressure) 24 


